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(54) GPS RECEIVER 

(57)Abstract: 

PURPOSE: To improve the reception sensitivity by increasing the 
degree of freedom of a mount location of an antenna by selecting the 
antenna maximizing an evaluation function calculated based on an 
azimuth difference between each antenna and a satellite group and 
receiving a radio wave from the satellite group. 
CONSTITUTION: An antenna 4a is arranged on the dash board of a 
vehicle , an antenna 4b is arranged on a rear tray, the antenna 4a has 
a directivity having a higher sensitivity in front of the vehicle and the 
antenna 4b has a directivity having a higher sensitivity toward the back 
of the vehicle. Then an arithmetic operation circuit 10 is used to 
calculate the s um of inner products between&^ 
the position of each satellite of the satellite group used for the position 
measurement^!^ a direction maximizing the gain of 

the antenna as to the antennas 4a, 4b, any of the antennas 4a, 4b 

maximizing the sum of the jnner products is selected and the antennas 4a, 4b are connected to an RF 
amplifier 6 by an antenna changeover circuit 5. Thus, the degree of freedom of the mount location of the 
antennas 4a, 4b is increased and the reception sensitivity is improved. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

http://www19.ipdl. ncipi.go.jp/PA1/result/detail/main/wAAAZnay4LDA405090989P1.htm 



10/3/06 



JP.05-090989.A [DRAWINGS] 



Page 1 of 3 



* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The GPS receiving set constituted so that might ask for the satellite group to which a positioning 
error becomes the smallest by the operation out of the satellite which emits the electric wave of GPS, the 
antenna with which two or more directivity differs in a mobile might be formed in the GPS receiving set which 
obtains GPS data from said satellite group, the antenna which makes max the performance index calculated 
from the bearing differenc e of each antenna and said satellite group might be chosen and the electric wave 
from said satellite group might be received. 

[Claim 2] The GPS receiving set of claim 1 which makes said performance index the sum of the inner 
product of the unit vector of a direction and the unit vector of the direction of a satellite from which the gain 
of an antenna serves as max. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing antenna arrangement of the GPS receiving set which is the 
example of this invention. 

[Drawing 2] It is the block diagram showing the configuration of this GPS receiving set. 

[Drawing 31 It is the block diagram showing the arithmetic circuit of this GPS receiving set. 

[Drawing 4] It is the vector diagram showing the relation between the satellite which can be put on this GPS 

receiving set, and a self-vehicle location. 

[Drawing 5] It is the flow chart which shows an operation of this GPS receiving set. 

[Drawing 6] It is the perspective view showing the example of antenna arrangement of the conventional GPS 
receiving set. 
[Description of Notations] 

1 Car 

2 Dashboard 

3 Rear Tray 
4a Antenna 
4b Antenna 

5 Antenna Change Circuit 

6 RF Amplifier 

7 Local Oscillator 

8 Frequency Converter 

9 IF Amplifier 

10 Arithmetic Circuit 

1 1 Digital Disposal Circuit 

12 CPU 

13 ROM 

14 RAM 

15 Real Time Clock 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the GPS receiving set which uses the diver C tee of an 
antenna especially with respect to GPS (global positioning system) which detects the location of a mobile. 
[0002] 

[Description of the Prior Art] Since the GPS receiving set used for the car had received the electric wave 
from a satellite group with one antenna conventionally, as shown in drawing 6 , the antenna had constraint 
that it had to attach in the location which can overlook all the celestial sphere of a car. 
[0003] 

[Problem(s) to be Solved by the Invention] The fault that receiving sensibility is low in order to use an 
antenna without directivity in the above-mentioned conventional GPS receiving set for the fitting location of 
an antenna not only to to have constraint, but is ******. 

[0004] The place which this invention is made in view of the above-mentioned point, and is made into that 
purpose is by using an antenna with directivity to offer a GPS receiving set with high receiving sensibility. 
[0005] Other purposes of this invention are offering the GPS receiving set of the mobile which can set up the 
fitting location of an antenna freely. 
[0006] 

[Means for Solving the Problem] The GPS receiving set of this invention asks for the satellite group to which 
a positioning error becomes the smallest by the operation out of the satellite which emits the electric wave of 
GPS, forms the antenna with which two or more directivity differs in a mobile in the GPS receiving set which 
obtains GPS data from said satellite group, and it constitutes it so that the antenna which makes max the 
performance index calculated from the bearing difference of each antenna and said satellite group may be 
chosen and the electric wave from said satellite group may receive. 

[0007] Moreover, let said performance index be the sum of the inner product of the unit vector of a direction 
and the unit vector of the direction of a satellite from which the gain of an antenna serves as max in said 
GPS receiving set. 
[0008] 

[Function] Since according to the GPS receiving set of this invention the antenna with which two or more 

directive sense differs is formed in a mobile, the highest antenna of the whole satellite group to which a 

positioning error becomes the smallest sensibility is chosen and the electric wave from a satellite group is 

received, the degree of freedom of the fitting location of an antenna becomes high. 

[0009] Moreover, since an antenna with directivity is used, gain of an antenna can be made high. 

[0010] 

[Example] The GPS receiving set which is the example of this invention is explained based on a drawing. 
Drawin g 1 is the perspective view showing antenna arrangement of the GPS receiving set which is the 
example of this invention. As shown in drawing, antenna 4a is arranged on the dashboard 2 of a car 1 , and 
antenna 4b is arranged on the rear tray 3. Antenna 4a has directivity with high sensibility ahead of a car, and 
antenna 4b has directivity with high sensibility behind the car. 

[001 1] Drawing 2 is the block diagram showing the configuration of this GPS receiving set. 5 in drawing is an 
antenna change circuit, and connects either antenna 4a or antenna 4b to RF amplifier 6 according to the 
antenna selection signal outputted from an arithmetic circuit 10. It is amplified by RF amplifier 6, it is mixed 
with the signal and frequency converter 8 which were oscillated with the local oscillator 7, and the signal 
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received by antenna 4a or antenna 4b turns into an intermediate frequency (IF) signal. After an intermediate 
frequency (IF) signal is amplified with IF amplifier 9, it is inputted into an arithmetic circuit 10. 
[0012] An arithmetic circuit 10 restores to the signal from a satellite, is a circuit which processes the data 
and shows the configuration to drawing 3 . The above-mentioned intermediate frequency (IF) signal is 
inputted into the digital disposal circuit 1 1 in drawing. A digital disposal circuit 1 1 takes an input signal and a 
synchronization, and outputs the data which restored to the input signal and were obtained to CPU 12. 
[0013] CPU 12 controls the arithmetic circuit 10 whole, and calculates a self-vehicle location, the migration 
direction, etc., and chooses an antenna by the operation, and outputs an antenna selection signal. 13 is 
storing ****** ROM about the program of CPU 12. Moreover, 14 is RAM which stores the results of an 
operation, such as an astronomical ephemeris of a satellite and a self-vehicle location, and the migration 
direction. 15 calculates satellite starting from an astronomical ephemeris, and is a real time clock required in 
order to carry out positioning count. Next, actuation of antenna selection is explained with reference to 
drawing 5 . If the roux tin of antenna selection is started, when the astronomical ephemeris required in order 
to calculate the location of the outline of each satellite in step S1 will not be probably written in RAMI 4, an 
antenna selection signal is fixed to one side, a satellite electric wave is received, an astronomical ephemeris 
is read, and it writes in RAM 14. - — i 
[0014] Next, location Qi of each satellite shown in drawin g 4 in step S2 It calculates from the time data from 
the astronomical history and real time clock 15 which are memorized by RAM 14, and asks for the satellite 1 
position vector Ri (shown in drawing 4 ). 

[0015] Next, passing speed vector Vu which shows the migration direction of the self-vehicle location P 
(shown in drawing 4 ) and self-vehicle position vector Ru which are memorized by RAM 14, and (shown in 
drawing 4 ) a self-vehicle in step S3 It reads into CPU 12. 

[0016] next, step S4 - setting - said each satellite position vector Ri Self-vehicle position vector Ru from - 
each satellite location Qi on the basis of the self-vehicle location P The unit vector ei (shown in drawing 4 ) 
which shows a direction is computed. 

[0017] next, the step S5 - setting - the above-mentioned self-vehicle position vector Ru Unit vector ei from - 
- the elevation angle of each satellite is computed. Next, in step S6, what has the largest elevation angle is 
chosen in each satellite, and it is the unit vector e1 It carries out. 

[0018] Next, in step S7, the volume V of the tetrahedron which the unit vector of each satellite makes about 
****** of four satellites with which the above-mentioned elevation angle includes the largest satellite is 
calculated from a bottom type. 

V=(1/6) ** {(e1-e2) x (e1-e3)} In -(e1-e4) **, next step S8, **** of four satellites which make a geometric 
positioning error (GDOP) the minimum is determined, in addition, a geometric positioning error - the largest 
satellite of the volume V of the above-mentioned tetrahedron - it sets to construct and becomes the 
minimum. 

[0019] Next, in step S9, the vector eANT1 which shows the directive sense in antenna 4a, and the vector 
eANT2 which shows the directive sense in antenna 4b are computed. eANT1 and eANT2 are calculated 
from the directive sense to the car of each antenna memorized by ROM 13 and the sense of a car, and an 
inclination. In addition, the sense of a car is called for from the passing speed vector of the self-vehicle 
currently called for from the count result before this time. Next, in step S10, the sum S of an inner product 
with the vector eANT which shows the unit vector of each satellite and the directive sense of an antenna 
about ****** of four satellites determined at step S8 is computed from a bottom type about two antennas. 

[0020] , : r S±^^+$w'**+q»r-*3 + S**r*e ¥ 

S=eANT, e1+eANT, e2+eANT and e3+eANT, and e4 Next, in step S11, an an tenna selectio n signal is 
outputted so that the large antenna of the sum S of the above-mentioned inner product may be chosen and 

the an tenna m ay be ch osen . 

[0021] You may mate it ask for invention from the sensor formed in the car, although the example is 
constituted as mentioned above instead of not being restricted to this, for example, asking for the sense of a 
car from the past positioning count result. 
[0022] 

[Effect of the Invention] According to the GPS receiving set of this invention, since the antenna whic' 
degree of freedom of the anchoring location of an antenna becomes large, and has a certain amou 
directivity can be used, receiving sensibility can be raised. ^ 
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